Introduction
During the process, several changes occur in the mechanical properties and microstructure of the material due to plastic deformation. These changes in properties of material are affected by the welding conditions, such as rotational speed, feed rate and welding medium. Given the great potential of friction stir welding, this project is dedicated to find the relations between the changes in mechanical properties and microstructure and the weld parameters. The study aims at finding the optimum welding parameters to weld aluminium alloy 5083 with 2024T3 developing a numerical model to further investigate the process. Friction Stir Welding is a solid state joining technique which is widely being used for aerospace, marine, automotive and other applications for joining similar and dissimilar metals. The friction stir welding (FSW) process offers the possibility for joining the metallic materials which are difficult of impossible to join by conventional welding techniques. Most of these materials are lightweight metals and their alloys, such as aluminium, which has good corrosion resistance, stiffness to mass ratio (ratio of elasticity modulus and density) and strength to weight ratio. Bearing in mind the increase of usage in civil engineering and transport industry, including shipbuilding and airplane industry, aluminium alloys and their joining procedures are gaining more and more attention [1] .
When tool feeds towards the part of plates which are in front of tool leave fixture surface and scroll around tool and rupture occurred. For this problem one can use clamps closely together also a roll which moves infront of tool and prevents sheets to go upward can be used. Friction Stir Welding (FSW) is a hot -shear joining process in which a non-consumable rotating tool plunges into rigidly clamped work piece and moves along the joint to be welded [1] . FSW is carried out below the melting temperatures of the metals. The schematic diagram of the FSW is shown in the Figure 1 . 
II.
Review Work Cavaliere et al. (2006) studied mechanical and microstructural properties of dissimilar 2024 and 7075 aluminium sheets joined by friction stir welding [2] Cao and Kou further found that θ particles could reach sizes of 100 m during friction stir welding [7] . Duo Liu et al. (2011) investigated the microstructure and mechanical properties of friction stir weld joints of dissimilar Mg alloys AZ31 and AZ80. It was found that the material with inferior plastic deformability (AZ80) should be set at the advancing side and the material with superior deformability (AZ31) should be set at the retreating side to get sound FSW joint of dissimilar Mg alloys. [4] Esther T Akinlabi et al. (2012) conducted statistical analysis on the weld data obtained from friction stir welding of aluminium and copper. The welds were produced by varying the process parameters; the rotational speed was varied between 600 to 1200 rpm and the welding speed varied between 50 and 300 mm/min. It was found that the downward vertical force has a significant effect on the Ultimate Tensile Strength of the weld and a strong relationship exist between the heat input into the welds and the measured electrical resistivity of the welds. [5] Firouzdor and Kou (2009) were investigated the effect of positions of Al and Mg with respect to the welding tool in friction stir welding of Al to Mg. It was found that the heat input and joint strength can be significantly affected by the positions of Al and Mg relative to the tool, and lap joint welding can be modified to double the joint strength. In this study 6061Al and AZ31Mg, the two most widely used Al and Mg alloys were selected. [6] III.
Objective Of Work
Samples representing the parameters most likely to cause embrittlement were provided to aluminium alloys. For comparison purposes, samples were also provided which had been welded using parameters that would be most likely to cause good welds. In addition samples were provided of traditional butt welds for comparison. Fractured ductile samples were provided which were welded using worst case parameters for fracture surface study. The main objective of present study on "Experimental investigations and analysis of Friction Stir Welding of aluminium alloys" is to predict tensile strength of friction stir welded 5083 and 2024 aluminium alloy incorporating. Multipleoutputs have been obtained so it create multi objective problem so it will predict the process parameter by TOPSIS method.
IV. Methodology
The friction stir welded (FSW) Aluminium alloy 5083 is welded with high strength aluminium alloy 2024 T3 welded plate. The flat plates of 5 mm thickness, Aluminium alloy 5083 and 2024 T3 have been cut into the required size (150mm×50mm) by power hacksaw cutting and milling. The initial joint configuration is obtained by securing the plates in position using mechanical clamps. The direction of welding is normal to the rolling direction. Single pass welding procedure has been used to fabricate the joints. Square butt join has been prepared to fabricate FSW joints. No special treatment was carried out before welding and testing. Non consumable tools made of high speed steel have been used to fabricate the joints. An indigenously designed and developed machine (15 HP; 3000 rpm; 25 KN) has been used to fabricate the joints. The above mentioned geometry of tool pin profile and process parameters have been used to fabricate the joints. The rotational speed best performance level are 400 to 500 rpm, welding speed are in between 40-50 mm/min and the shoulder diameter are perform in 18-20 mm. So the final parameters are shown in table 1. 
V. Strength Test
Tensile test specimens were machined from both the rolling and transverse directions of the base metal, and in the transverse direction for the weldments. Moreover, an extensometer is used to find the elastic strain during the tensile test. The Charpy impact test, also known as the Charpy V-notch test, is a standardized high strain-rate test which determines the amount of energy absorbed by a material during fracture.
VI. Multi objective Technique
TOPSIS (technique for order preference by similarity to an ideal solution) method is presented. TOPSIS is a multiple criteria method to identify solutions from a finite set of alternatives. The basic principle is that the chosen alternative should have the shortest distance from the positive ideal solution and the farthest distance from the negativeideal solution. The procedure of TOPSIS can be expressed in a series of steps: TOPSIS(technique for order preference by similarity to ideal solution) is a simple method which considered that the chosen alternative should have the shortest distance from the ideal solution and the longest distance from the negative ideal solution. [8] The tensile test has been carried out in Universal Testing Machine (UTM). The specimen is loaded as per the standard. The specimen finally fails after necking and the ultimate tensile strength. Yield stress, and percentage of elongation have been evaluated. The tensile testing of welded joints is shown from figure 2 to figure 3.
Figure2 Tensile Test Specimen

Figure3 Tensile test performed
Tensile strength of the FSW joints were evaluated by conducting test on universal testing machine and Charpy test results is presented in Table2. TOPSIS calculation has shown in table 3. 
VII. Discussions
During the test a welding speed was used and two specimens for each type of weld and base materials were tested. The testing rig with its principal dimensions is presented as per ASME standard. No root flaws or other defects were detected in all joints. In FSW process heat generated by friction between the surface of the plates and the contact surface of a special tool, composed of two main parts: shoulder and pin. Shoulder is responsible for the generation of heat and for containing the plasticized material in the weld zone, while pin mixes the material of the components to be welded, thus creating a joint. This allows for producing defect-free welds characterized by good mechanical and corrosion properties. The advantages of FSW are due to the fact that the process is carried out with the material to be welded in the solid state. Avoiding melting prevents the production of defects, due, for instance, to the presence of oxygen in the melting bath, and limits the negative effects of material metallurgical transformations and changes strictly connected with changes of phase, the optimize parameter are shown in 
VIII. Conclusion
Aluminium alloy AA5083 and AA2024T3 will be welding by friction stir weld employing different process parameters as obtain by DOE. Their influence on mechanical properties of developed joints will investigate in terms of tensile strength and impact test.By TOPSIS method the optimal setting is obtained is rotation speed 400rpm, welding speed 40mm/min and shoulder diameter is 18mm gives the best setting of output
